Extracellular GABA in globus pallidus increases during the induction of oral tremor by haloperidol but not by muscarinic receptor stimulation.
Tremulous jaw movements in rats can be induced by several conditions associated with parkinsonism and tremorogenesis, including dopamine depletion, dopamine antagonism, and cholinomimetic drugs. Previous research indicates that neostriatal mechanisms are involved in the generation of tremulous jaw movements, but the striatal output pathways involved in these movements remain uncertain. One important pathway for striatal output is the GABAergic striatopallidal system. The present studies were undertaken to determine if extracellular levels of GABA in globus pallidus are associated with the induction of tremulous jaw movements by either a dopamine D2 antagonist (haloperidol) or a cholinomimetic (the muscarinic agonist pilocarpine). The first experiment studied the effects of both acute and repeated (i.e. 8 days) administration of the D2 antagonist haloperidol. In the second experiment, the effect of acute administration of the muscarinic agonist pilocarpine on GABA levels in the globus pallidus was examined. In both experiments, behavioral observations of tremulous jaw movements were conducted in parallel with the collection of microdialysis samples. Acute and repeated haloperidol treatment induced tremulous jaw movements, and significantly elevated extracellular GABA in globus pallidus. Pooling across all treatment groups, there was a significant positive correlation between pallidal GABA levels and the number of tremulous jaw movements induced during the first three samples collected after injection. However, injection of 4.0mg/kg pilocarpine had no effect on pallidal GABA release, despite the robust induction of tremulous jaw movements. These results indicate that the tremulous jaw movements induced by dopamine D2 antagonism and those induced through muscarinic receptor stimulation may be generated via distinct mechanisms.